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Abstract 
A study was conducted to find the relationship between body weight of male and female Awassi lambs 
at birth with their body development at early weaning period. Sixty lambs were used and divided into two groups 
(I, II). Each group was consisted of 30 lambs and divided into two subgroups (15 male and 15 female).  Groups 
formed according to body weight at birth as follows: Group I, lambs with less than 3kg of weight; and Group II, 
lambs with more or equal than 3 kg of weight. Lambs were kept with their mothers and suckling ad libitum 
throughout the experimental period and were weighed at birth day (1 day old), at 30 days, and at 60 days. 
Differences between groups of lambs at 60 days of age were significant (p<0.05). Correlations ranged from low 
to moderate among the respective traits and ranged between positive from 0.505 to 0.762 and negative from -
0.181 to -0.513. Highest correlation in this study found between age (1-60) in male lambs (0.762) and in female 
lambs (0.659) of group II. The correlation coefficient effect at 60 days of age was higher in males than females 
lambs (p<0.05) where the correlation coefficient was 66% for male and 50% for female lambs. Therefore, lambs 
with heavier birth weights, showed the best production results in the development of body weight during the 
period of 60 days of early weaning process, which indicated that selection of lambs with greater birth weight 
may contribute to increasing Awassi lamb body development and growth. 
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1. Introduction 
Animal Production occupies a large area in agriculture production in Jordan since its accounts for 55% of the 
value of agricultural production. Moreover, sheep production has a huge importance in animal production as the 
number of sheep reached 2311105 head consisting about 132885 head of lambs from total number of sheep 
(DOS, 2014).  
Awassi sheep breed capable to adapt to different climate conditions. Its production is based on a semi-intensive 
system distinguished by low offspring production but by high milk and meat production (Pollot and Gootwine, 
2004). This breed is native to the Mediterranean area and it’s the most important breed in Jordan (Abdullah and 
Tabbaa, 2011; Dikmen et al., 2007). Dual purpose ewes, such as Awassi breed ewes, produces a high amount of 
milk that may exceed the requirement of normal lamb development and growth (Bocquier et al., 1999; Pollot and 
Gootwine, 2004; Reiad et al., 2010). Higher daily milk production occurs mostly during the first month of 
lactation (Akçapinar, 2000), when this milk is being used in a traditional rearing system for lambs to suckle. 
Therefore, it will be hard on producers to get benefit of such milk. As a result, a sheep producer has to wait until 
weaning, which reduces the income from the sheep herd because of lower milk production (Gargouri et al., 1993; 
McKusick et. al., 2001).  
Weaning defined as the withdrawals of milk from lambs suckle their dams, while early weaning is the 
withdrawal of the milk supply before the time when weaning would normally occur. Early weaning may be 
achieved successfully by the speed of lamb’s rumen development (Wardrop, 1960).  It was also reported that 
rumen function develops very fast after birth until about 8 weeks of age, lambs consumes solid feed can digest it 
efficiently as adults (Al-Laham, 2007). The objective of early weaning for lambs is to increase the efficiency of 
milk production by dams and fattening lambs most rapidly by offering solid feed. It appears on theoretical 
grounds that lambs can be successfully weaned at any time after about 8 weeks of age. This theoretical 
prediction has been experimentally verified by Ward et al., (2008) who found that lambs weaned at 8 weeks of 
age had the same growth rate as un-weaned controls.  
Many studies showed how lamb’s body growth and development affected by genetic and non-genetic factors. 
Unfortunately, little attention addressed to the connection between body weight of lambs at birth and their early 
weaning weight. To effectively define the selected criteria, it is important to know the following: How lamb’s 
weight at birth affects body growth and weight during the weaning process. Therefore, the aim of this study was 
to explore the relationship between body weight of male and female Awassi lambs at birth with their body 
development at early weaning (period of 60 days). 
 
 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.24, 2015 
 
96 
2. Material and Methods 
2.1 Experimental Study:  
The experiment was conducted in a population of Awassi sheep, including 60 lambs. Lambs were born during 
the period of late January and early February of 2015. Lambs were divided into two groups (I, II). Each group 
observed was consisted of 30 lambs were divided into two subgroups (15 male and 15 female).  Groups formed 
according to body weight of lambs at birth as follows: Group I are lambs with less than 3kg of weight; and 
Group II are lambs with more or equal than 3 kg of weight.  
 
All lambs had the same housing conditions, nutrition and care at the research station of the Faculty of 
Agriculture at Jerash University. Lambs were kept with their mothers and suckling ad libitum throughout the 
experimental period until their weaning day. In addition to milk, lambs throughout the period of experiment 
received alfalfa hay and concentrate mixture containing the following: 17% crude protein (CP; DM basis) and to 
meet the requirements for lambs (NRC, 2007). The basal concentrate diet was composed of soybean meal (15%), 
wheat hay (20%), Barley (62.5%), limestone (1%), and salt (1.5%). The chemical composition of the basal diet 
contained 89.8, 91.9, 17, 31.8, 14.4, 5.2% for the dry matter (DM), organic matter (OM), crude protein (CP), 
neutral detergent fiber (NDF), acid detergent fiber (ADF), and ether extract (EE), respectively. The experimental 
diet was offered ad libitum intake as a total mixed ration. The water was offered with free access throughout the 
experiment. Lambs were weighed at birth day (1 day old), at 30 days, and at 60 days.  
2.2 Statistical Analysis 
SPSS (2013) package program was used to analyze the data by using the following procedures: the Dependent t-
test (called the Paired-Samples T-test) and Pearson’s correlations. 
 
3. Results  
For the whole period of testing female lambs in group I (less than 3 kg) had realized a total gain of 12.34 kg, or 
0.205 kg/d. For the whole period of testing male lambs in group I had realized a total gain of 13.45 kg, or 0.224 
kg/d. For the whole period of testing female lambs in group II (More than or equal 3 kg) had realized a total gain 
of 18.59 kg, or 0.309 kg/d. For the whole period of testing male lambs in group II had realized a total gain of 
20.18 kg, or 0.336 kg/d. 
 
Development of female lambs in the postnatal period was slightly weaker than the trend of male lambs. Female 
lambs of group I, from birth to weaning had a total gain of 12.34 kg, group II of lambs from birth to weaning had 
total gain of 18.59 kg, which is 6.25 kg higher than in the group I. Male lambs of group I, from birth to weaning 
had a total gain of 13.45 kg, group II of lambs from birth to weaning had total gain of 20.18 kg , which is 6.64 kg 
higher than in the group I. 
 
Table 1. Descriptive statistics of lamb’s group’s body weight from birth to early weaning. 
  
Group Gender Age Mean Std. Deviation 
 
 
 
I 
Female 1 2.46 0.29 
30 7.40 0.89 
60 14.80 1.78 
Male 1 2.69 0.29 
30 8.07 0.89 
60 16.14 1.78 
 
 
 
 
II 
Female 1 3.76 0.46 
30 10.27 0.91 
60 22.26 2.68 
Male 1 3.97 0.46 
30 10.70 1.26 
60 24.15 2.70 
 
From Table 2, we can notice that the difference in body weight of female lambs between group I and II was 1.29. 
On the other hand, we can notice that the difference in body weight of male lambs between group I and II was 
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1.28, all these differences in body weight of lambs at birth were statistically significant (p<0.01). At 30 days of 
age, the body weight of the female lambs was 4.17 kg, but in male lambs the body weight of the male lambs was 
3.56 kg in the first and the second group. All these differences in body weight of lambs at birth were statistically 
highly significant (p<0.01).At the end of the early weaning (60 days), average body weight was 7.46 kg in I and 
II group. The body weight of male lambs was 8.01 kg in I and II group. Differences between groups of lambs at 
this age were statistically very significant (p<0.01). 
Table 2. Paired samples test of lambs groups body weight from birth to early weaning. 
Gender 
Pair of 
groups Age 
Paired Differences 
t Sig. Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence Interval 
of the Difference 
Lower Upper 
Female I-II 1 -1.29 0.32 0.08 1.47 1.11 15.383 0.000 
I-II 30 -4.17 1.93 0.49 5.24 3.09 8.356 0.000 
I-II 60 -7.46 2.35 0.60 8.76 6.15 12.247 0.000 
Male I-II 1 -1.28 0.42 0.10 1.51 1.05 11.801 0.000 
I-II 30 -3.56 2.02 0.52 4.68 2.44 6.819 0.000 
I-II 60 -8.01 2.03 0.52 9.13 6.88 15.272 0.000 
 
Table 3 shows the correlations between the body weights of lambs in the postnatal period. It is evident that all 
the correlations ranged from low to moderate among the respective traits and ranged between positive from 
0.505 to 0.762 and negative from -0.181 to -0.513. Highest correlation in this study found between age (1-60) in 
male lambs (0.762) and in female lambs (0.659) of group II. Most weak correlations were found between the age 
(1-30) in female lambs (-0.181) and male lambs (-0.292) of group II. From birth until sixty days of age, a 
significant values (P<0.05) were determined between weight of the male and female lambs in group II where the 
correlation for male lambs was greater than female lambs. Generally, it can be seen that there is moderate 
correlation between body weights of lambs at birth and weaning weight of lambs. However, lambs born with 
greater weight have a higher weaning weight. 
 
The effect of the correlation coefficient from (1-60) age was higher in males than females lambs (p<0.05) where 
the correlation coefficient was 66% for male lambs, while it was 50% for female lambs. When comparing the 
effect of body weight between the groups I and II. The correlation coefficient was greater (p<0.05) for male 
lambs in group II than I (76%). Moreover, the correlation coefficient was greater (p<0.05) for female lambs in 
group II than I (66%). 
 
Table 3. Correlation (Pearson’s) between body weights of lambs in groups I and II.  
Age  Group I Group II Male Female Male Female 
1-30 Correlation 
-0.325 -0.513* -0.292 -0.181 
Sig 0.237 0.050 0.291 0.519 
1-60 Correlation 0.662** 0.505* 0.762** 0.659** 
Sig 0.007 0.050 0.001 0.008 
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
 
4. Discussion 
A study was performed to find the relationship between birth weight of Awassi male and female lambs and their 
body weight and growth at early weaning; a period of 60 days. Based on the results in Table 1and 2, we can 
conclude that the lambs of group II whose body weight at birth was the nearest to the average mean of Awassi 
lambs found in literature showed the best production results in the development of body weight up to weaning.  
Biological potential for growth in the II group of lambs increased in the second month of body development.  
 
We can view in table 1 that at the age of 60 days, maximum body weight was in the second group of lambs. Male 
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lambs had heavier weight than female lambs in the same group. Many studies found that there is a relationship 
between birth weight and body development (Muir et al., 2000; Morris et al., 2003; Hanford et al., 2003). 
Moreover, female and male lambs had heavier body weight in group II at 60 days than group I at the same period. 
When comparing the results of this study with other studies,  it was found that lambs weaned at 90 days gave 
similar body weight  as lambs that weaned at 60 days in this study (Ward et al., 2008; Petrovic et al .,2013 ; 
Petrovic et al , 2014). A study performed by London and Weniger (1995) was found to support this study; the 
authors suggested that heavier body weight at 60 day was affected by higher birth weight of lambs and higher 
postpartum weight of their dams. 
 
Similar results were found by Schichowski et al. (2008) who reported that lambs weaned at 8 weeks of age had 
greater (p < 0.05) average daily gain compared with lambs weaned at 16 weeks of age. On the other hand, a 
study performed by Holcombe et al. (1994) indicated that early (30 days) and natural (60 days) weaned groups 
showed similar final live body weight after weaning, despite of the higher (p< 0.05) intake of the early weaned 
group lambs. Those results showed that early weaned lambs seem to have the suitable daily requirements of 
nutrients from suckling and feeding solids with their dams relative to their age and live body weight. Increasing 
solid feed consumption by early weaning stimulates rumen development and better growth responses for lambs 
as reported by Karim et al., (2001). Moreover, early transition to solid feeds is an important component to 
successful newborn rearing programs. Increasing solid feed with milk consumption may enhance the production 
of volatile fatty acids which activate the rumen development and increases lambs feed efficiency.  
 
The highest values of correlation coefficients of the body weight for female lambs of group II at 60 days of age 
shown in table 3. The greater weight may be explained by the study of Petrovic et al., (2013) who indicated that 
the higher body weight of lambs at birth gives greater possible strength for growth in early months of age, in 
contrast to lambs with less weight and thus less power of growth.  
 
The difference between male and female body weights were shown in table 3 and found to be greater for males 
(p<0.05) than for females. The influence of lamb sex and dam breed (p<0.01) on birth weight was also 
significant and greater for male than female lambs by the study performed by Abdullah and Tabbaa (2011). The 
researchers found that male lambs had higher values than females Awassi lambs and than that for lambs from 
Chios breed. The effect of sex, birth type and year of lambing was extended into the weaning weight by a study 
performed by Khan et al., (1991) who reported that the differences in birth weight due to birth type, and sex of 
lambs were significant and found that male lambs were also heavier than female lambs. 
 
Overall, lambs weaned at early age (a period of 60 days) reached the targeted average weight that most 
producers want. Early weaning increase producer’s benefit from milk produced by lamb dams and introduces 
both male and female lambs to their next stage of production earlier.  
 
5. Conclusion 
As a conclusion for this study, lambs with birth weights which is closest to the average weight of lambs in other 
literature, showed the best production results in the development of body weight during the period of 60 days of 
early weaning process. Heavier lambs of both sexes had greater weaning weight, but biological potential for 
growth is particularly increased in the second month of development. The correlations among the respective 
traits were low to moderate ranging from positive to negative values. Due to the influence of different 
environmental factors on the development of the body in the postnatal period and to increase the benefit from 
dam’s milk after weaning; the selection of lambs at birth should be directed towards intermediate birth weight, 
because reduced birth weight may have a smaller contribution to successful sheep production.  
 
References 
Abdullah  B. M. and M. J. Tabbaa, 2011. Comparison of body weight and dimensions at birth and weaning 
among Awassi and Chios sheep breeds and their crosses. Jordan Journal of Agricultural Sciences, 7(4): 
656- 666. 
Akcapinar H., 2000.  Sheep breeding. 2nd ed. Ismat Matbaasý Ankara. Pp: 7–10, 67–69. 
Al-Laham B., 2007. Effect of consecutive weaning on milk production and growth rate of lambs of Awassi 
sheep. Damascus Univ.  J. Agri. 23(2): 103-119. 
Bocquier F., M.R. Aurel, F. Barillet, M. Jacquin, G. Lagriffoul, and C. Marie. 1999. Effects of partial-milking 
during the suckling period on milk production of  Lacaune dairy ewes. In: Barillet F., Zervas N.P. 
(eds.): Milking and Milk Production of Dairy Sheep and Goats. Wageningen Press, Wageningen, Pp: 
257–262. 
Dikmen S., I.I. Turkmen, H. Ustuner, F. Alpay, F. Balci, M. Petek, and M. Ogan., 2007. Effect of weaning 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.24, 2015 
 
99 
system on lamb growth and commercial milk production of Awassi dairy sheep. Czech J. Anim. Sci., 52 
(3): 70–76.  
DOS., 2014. Department of Statistics, annual livestock-report. Retrieved from http://www.dos.gov.jo   
Gargouri A., Caja G., Such X., Ferret A., Casals R., Peris S., 1993. Evaluation of a mixed system of milking and 
suckling in Manchega dairy ewes. In: Proc. 5th Int. Symp. Machine Milking of Small Ruminants. 
Hungarian J. Anim. Prod., 1: 484–499. 
Hanford K.J., L.D. Van Vleck, and G.D. Snowde, 2003. Estimates of genetic parameters and genetic change for 
reproduction, weight, and wool characteristics of Targhee sheep. J. Anim. Sci., 81: 630–640. 
Holcombe, D.W., D.R. Hanks, L.J. krystal, M.B. Jud Kins, G.M. Niksic and D.M. Hallford, 1994. Effect of age 
at weaning on intake, insulin-like growth factor I, thyroxine, triiodothyronine and metabolite profiles 
and growth performance in young lambs. Sheep. Res. J., 10: 25-34. 
Morris S.T., P.R. Kenyon, D.L. Burnham, and J.M. Everett-Hinks, 2003. The effect of sward height on twin and 
triplet lamb birth weights and survival rates to weaning. Proceedings of the New Zealand Society of 
Animal Production, 63: 152-154. 
Muir P.D., N.B. Smith, G.L. Wallace, C.J. Fugle, and M.D. Bown, 2000. Maximizing lamb growth rates. 
Proceedings of the New Zealand Grassland Association, 62: 55-58. 
NRC. 2007. Nutrient Requirements of Sheep. 6th ed. Natl. Acad. Press, Washington, DC. U.S.A. 
Karim S. A., A. Santra, and V. K. Sharma, 2001. Growth performance of weaner lambs maintained on varying 
levels of protein and energy in pre-weaning phase.  Asian-Aust. J. Anim. Sci. 14(10): 1394- 1399.    
Khan M.A., L.A. Akhtar, Gh. Mahinddin, and Gh. Khan, 1991. Environmental factors influencing some 
production traits of Awassi sheep in Pakistan. Sarhad. J. of Agric. 7(3): 329-335. 
London, C. J. and H. Weniger, 1995. Investigations into traditionally managed Djallonké-sheep production in the 
humid and subhumid zones of Asante, Ghana III. Relationship between birth weight, preweaning 
growth, and postweaning growth of lambs. Journal of Animal Breeding and Genetics, 112: 431-453. 
McKusick B.C., D.L. Thomas, and Y.M. Berger, 2001. Effect of weaning system on commercial mil production 
and lamb growth of east friesian dairy sheep. J. Dairy Sci., 84: 1660–1668. 
Petrovic, M .P., V.C. Petrovic, Z. Ilic, D. Ruzic Muslic, M.M. Petrovic, and J. Stojkovic, N. Maksimovic, 2014. 
Relationship between birth weight and body growth characteristics of lambs. Biotechnology in Animal 
Husbandry 30 (2): 193-201. DOI: 10.2298/BAH1402193P. 
Petrovic, V. C., Z. Z. Ilic, A. teneva3, M. P. Petrovic, Z. L. j. Spasic, M. M. Petrovic, and D. ruzic Muslic, 2013. 
Study of the growth traits relationship of lambs in the postnatal development. Bulgarian Journal of 
Agricultural Science, 19 (4): 801-805. 
Petrovic  M.P., Z. Ilic, V. Caro-Petrovic, 2013. Sheep and goat breeding (Ovčarstvo i kozarstvo). Institute for 
Animal Husbandry, 520 p.p. 
Pollott G.E., and E. Gootwine, 2004. Reproductive performance and milk production of Assaf sheep in an 
intensive management system. J. Dairy Sci., 87: 3690–703. 
Reiad K. W. AL-Azzawi, K. AL-Najjar, Y. Masri,  S. Salhab, Z. Abdo, I. EL-Herek, H. Omed, M. Saatci, 2010. 
Factors Influencing the Milk Production of Awassi Sheep in A Flock With the Selected Lines at the 
Agricultural Scientific Research Centre in Salamieh/Syria. Kafkas Univ. Vet. Fak. Derg. 16(3): 425-
430. DOI:10.9775/kvfd.2009.888.   
Schichowski, C., E. Moors and M. Gauly, 2008. Effects of weaning lambs in two stages or by abrupt separation 
on their behavior and growth rate  J. Anim. Sci., 86: 220-225. 
SPSS Statistics for Windows, 2013.  Version 22.0. Armonk, NY: IBM Corp 
Ward G.A., M.A. Tawila, M. Sawsan, A.A. Gad, Abedo and S. El-Naggar, 2008. Effect of weaning age on 
lamb's performance. World Journal of Agricultural Sciences, 4 (5): 569-573. 
Wardrop, I.D., 1960. The total growth of the visceral organs of the lamb. II- the effect of diet on growth rate with 
particular reference to the parts of the alimentary tract. J. Agric. Sci., 55: 127-132. 
 
 
 
 
 
 
